INTRODUCTION
============

Since their introduction in Dentistry, composites have suffered remarkable changes in their composition, which have resulted in signifcant improvement in materials properties^[@r02],[@r08],[@r12],[@r29]^. These materials have become more popular for both anterior and posterior teeth^[@r02],[@r08],[@r22]^. Posterior composite restoration can have a long lifespan with a low annual failure rate^[@r08],[@r11],[@r27]^. There are few results from long term clinical trials evaluating composite in anterior teeth^[@r02]^, but the short term studies show good performance^[@r22]^.

When dentists perform anterior composite restorations, the selection of materials and equipment, including the type of composite, the type of adhesive system, and the kind of light curing unit, may infuence mechanical properties and ultimately affect clinical performance^[@r02],[@r22]^. Several different composites are available in the market, including: microflled composites, providing a more polishable surface; hybrid composites jointing resistance and smooth surface; and more recently the composites with nanofllers, offering several advantages over the previously available composites^[@r12],[@r21],[@r26]^. Adhesive systems have also undergone signifcant modifcations and currently there is a large range of adhesive systems available to clinicians, including two-step and three-step etch-and-rinse systems and the two-step and onestep self-etch systems^[@r09],[@r24]^. The simplifcation of the technique reduces the possibility of professional error and the total time to perform composite restoration^[@r06]^, but some studies have demonstrated that the traditional three-step etch-and-rinse adhesive systems produce better and long lasting restorations^[@r09],[@r24]^.

Many factors affect the polymerization of light activated composite and the choice of a light-curing unit^[@r20],[@r23]^. Quartz-tungsten halogen (QTH) lights used to be the preferred method of composite activation, but light-emitting diode (LED) units have gained popularity in the market and in clinical practice^[@r15],[@r16]^, and currently LEDs have demonstrated deeper polymerization capacity, higher lamp lifespan, and lower heat generation^[@r12],[@r23]^. In addition, while QTH light units require constant monitoring, in LED units such routine monitoring is not mandatory^[@r15],[@r25]^.

Besides the type and brand of dental materials and equipments, clinical variables may signifcantly affect the performance of composite restorations^[@r04],[@r05],[@r11],[@r27]^. Rubber dam application provides a better control of humidity, making the restorative procedure easier as clinicians do not need to worry about contamination of the operative feld^[@r13],[@r19]^. In addition, clinical reports have discussed that restoration longevity could be infuenced by rubber dam isolation^[@r02],[@r04]^.

Additionally, polishing of composite restorations may impact in the maintenance of a smoother surface, less susceptible to staining, wear, bacterial adhesion and potentially reducing the risk of secondary caries occurrence^[@r03],[@r06],[@r14],[@r17]^. Mediate or immediate polishing seem to produce similar results^[@r06],[@r28]^. Several materials or sequence of materials are indicated for polishing procedures, producing different results, depending on the composite chosen^[@r28]^.

The clinical experience of the dentist can infuence the selection of restorative procedures and treatment longevity^[@r04],[@r08],[@r11],[@r27]^. While more time in clinical practice could improve the dentist\'s ability, the fast evolution of restorative materials requires a constant educational update for professionals in order to keep them updated on new materials and techniques^[@r05]^. Post-graduation training in different levels can provide this valuable update throughout the teaching of new material properties and training their applications^[@r18]^. Questionnaire surveys have been used to evaluate the dentists\' preferences regarding different procedures performed in the dental office^[@r10],[@r18]^.

This study evaluated the preferences of Brazilian dentists in relation to the materials and techniques used for anterior composite restorations, using a questionnaire survey. A secondary investigation was the infuence of years in clinical practice and post-graduate training on preferred practices.

MATERIAL AND METHODS
====================

This study had the approval of the Ethics Committee, School of Dentistry, Federal University of Pelotas. This was a cross-sectional study performed in the city of Pelotas, Southern Brazil, between March and June 2009. Dentists registered (n=276) in the Brazilian Dentistry Council, sectional of Pelotas, formed the population of the study^[@r10]^.

Data were collected through a self-applied closed questionnaire. Some professional characteristics were investigated: clinical experience (time since concluding dental school, collected in years and then categorized in periods - \<10 years, 10-20 years, 20-30 years, and \>30 years); post-graduation training (none, specialization level, master\'s degree or PhD degree, and then dichotomized in none and specialist, placing together all those dentists that attended formal post-graduation courses). Finally, information regarding their preferences when preparing anterior composite restorations were also included in the questionnaire, such as: the type of composite used for anterior restoration (microhybrid, microflled, nanohybrid, fowable), type of adhesive system \[two-step etch and rinse (acid+primer/adhesive), three-step etch-and-rinse (acid+primer+adhesive), two-step self-etching (acid primer+adhesive), and one-step self-etching (acid/primer/adhesive)\], light unit used \[quartztungsten-halogen - QTH, Light emitting diode -LED, other (Laser, Plasma ARC, etc)\], use of rubber dam (yes/no), the time of polishing (immediate, 24 hours, seven days) and the materials used for polishing (Diamond burs, zinc aluminum oxide disks, silicon abrasive points, or association of materials). The questionnaire did not include information that enabled the identifcation of the dentist and it was pre-tested with professionals (20) not enrolled in the study, working in private and public practice in a neighbor city, with similar characteristics^[@r10]^.

The questionnaires were personally delivered to each dentist\'s offce and an explanation was given about the importance of their participation and the objectives of the study. After one week, in a second visit to the offces, the questionnaires were recovered, together with the signed informed consent to participate in the study. When the dentists did not return the questionnaire in a third visit, they were considered as dropouts.

Data were submitted to descriptive analyses to determine the prevalence of dentists\' preferences and the respective 95% confdence intervals. Additionally, the association between clinical experience and post-graduation training and their selections was tested with Chi-square or Fisher exact test. The analyses were carried out with the Stata 10.0 (StataCorp, College Station, TX, USA) software package. The level of signifcance was determined as *p*≤0.05.

RESULTS
=======

The response rate in this study was 68% (187 dentists). Losses and refusals were mainly due to the lack of questionnaire return or lack of signature on the informed consent form. Since the questionnaire was self-applied, clinicians have not answered some questions and accordingly the number of answers for each question presented variations.

Descriptive analysis is found in [Table 1](#t01){ref-type="table"}. In relation to the gender, 52.4% were females. In relation to clinical experience, 45.4% of the respondents had less than 10 years of clinical practice. In relation to post-graduate training, 64% of the dentists interviewed had some kind of formal continuing education training (specialization, master\'s Degree, or PhD) and among those, 80% had performed specialization courses.

###### 

Number of observations and frequencies of the studied variables among dentists (n=187)

  **Variables**                        **n[\*](#t01-fn01){ref-type="table-fn"}**   **% (CI 95%)**
  ------------------------------------ ------------------------------------------- ---------------------
  Type of composite                    169                                         
  Microhybrid                          83                                          52.2 (44.3-59.8)
  Microfilled                          42                                          26.4 (20.1-34.0)
  Nanohybrid                           26                                          16.4 (11.3-26.0)
  Flow                                 5                                           3.1 (1.0-6.8)
  I don\'t know                        3                                           1.9 (0.4-5.1)
  Type of adhesive                     161                                         
  2-step total etch                    124                                         77.0 (70.4-83.8)
  3-step total etch                    25                                          15.5 (10.3-22.1)
  2-step self-etching                  5                                           3.1 (1.0-7.1)
  1-step self-etching (all-in-one)     7                                           4.4 (1.8-8.8)
  Type of light unit                   173                                         
  QTH                                  43                                          24.86 (18.60-31.98)
  LED                                  126                                         72.83 (65.56-79.30)
  Other                                4                                           2.3 (0.6-5.8)
  Light Unit monitoring                172                                         
  Monthly                              14                                          8.1 (4.5-13.3)
  Semester                             31                                          18.0 (12.6-24.6)
  Annual                               47                                          27.3 (20.8-34.6)
  I don\'t know/I don\'t perform       80                                          46.5 (38-9-54.3)
  Time of polishing procedures         164                                         
  Immediate                            123                                         75.0 (67.7-81.4)
  24 hours                             19                                          11.6 (7.1-17.5)
  7 days                               22                                          13.4 (8.6-19.6)
  Type of polishing                    163                                         
  Ultrafine Diamond burs               23                                          14.1 (9.2-20-4)
  Flexible zinc aluminum oxide disks   12                                          7.4 (3.9-12.5)
  Silicon abrasive points              27                                          16.6 (11.2-23.2)
  Combination of materials             101                                         62.0 (54.0-69.4)
  Rubber dam usage                     187                                         
  No                                   139                                         74.3 (67.5-80-4)
  Yes                                  48                                          25.7 (19.6-32.6)

Number of valid observations.

QTH=quartz-tungsten halogen

LED=light-emitting diode

CI=Confidence Interval

In relation to the type of composite used for anterior teeth, microhybrid was selected by 52.2% (95%CI 44.3-59.8), while the adhesive system preferred was the 2-step total etch technique with (95%CI 70.4-83.3). LEDs were the light unit chosen for 72.8% (95%CI 65.6-79.3) of the participants, and 46.5% (95%CI 38.9-54.3) of the respondents were not verifying the intensity of their light sources.

Regarding polishing procedures, 75% (95%CI 67.7-81.4) of the clinicians performed the immediate polishing, using a combination of techniques (62%; 95%CI 57.7-81.4). In relation to rubber dam, 74.3% (95%CI 67.5-80.4) of those interviewed were not using it in their routine to restore anterior teeth with composite resin.

In [Table 2](#t02){ref-type="table"}, it was possible to verify the association of clinical practice and the tested variables. Dentists with more years in clinical practice used more commonly QTH light curing units (*p\<*0.022) and performed with higher frequency the light monitoring (*p\<*0.033). Rubber dam usage was signifcantly associated with clinical experience (p\<0.012), with lower prevalence of use between those dentists with \<10 years (81%) and those with more than 30 years (86.7%) in clinical practice.

###### 

Association between the time of clinical practice (since completing dental school) of dentists and variables related to practices for anterior composite restorations

                                       **Time since graduation n (%)**                                                    
  ------------------------------------ --------------------------------- ----------- ----------- ----------- ------------ ---------
  Type of composite                                                                                                       0.390
  Microhybrid                          45 (58.4)                         17 (51.5)   10 (50.0)   11 (57.9)   83 (55.7)    
  Microfilled                          16 (20.8)                         10 (30.3)   9 (45.0)    5 (26.3)    40 (26.8)    
  Nanohybrid                           16 (20.8)                         6 (18.2)    1 (5.0)     3 (15.8)    26 (17.5)    
  Type of adhesive                                                                                                        0.862
  2-step total etch                    63 (84.0)                         27 (87.1)   19 (82.6)   14 (77.8)   123 (83.7)   
  3-step total etch                    12 (16.0)                         4 (12.9)    4 (17.4)    4 (22.2)    24 (16.3)    
  Type of light unit                                                                                                      0.022
  QTH                                  14 (16.9)                         10 (28.6)   8 (33.3)    9 (36.0)    41 (24.6)    
  LED                                  69 (83.3)                         25 (71.4)   16 (66.7)   16 (64.0)   126 (75.5)   
  Light Unit monitoring                                                                                                   \<0.001
  Yes                                  32 (38.6)                         25 (67.6)   14 (56.0)   19 (76.0)   90 (52.9)    
  No                                   51 (61.5)                         12 (32.4)   11 (44.0)   6 (24.0)    80 (47.1)    
  Time of polishing                                                                                                       0.604
  Immediate                            66 (80.5)                         23 (67.7)   18 (78.3)   16 (69.6)   123 (75.9)   
  After 24 h or latter                 16 (195)                          11 (32.4)   5 (21.7)    7 (30.4)    39 (24.1)    
  Type of polishing                                                                                                       0.209
  Ultrafine Diamond burs               7 (8.9)                           5 (14.7)    5 (21.7)    6 (24.0)    23 (14.3)    
  Flexible zinc aluminum oxide disks   5 (6.3)                           2 (5.9)     3 (13.1)    2 (8.0)     12 (7.5)     
  Silicon abrasive points              19 (24.1)                         4 (11.8)    1 (4.4)     2 (8.0)     26 (16.2)    
  Combination of materials             48 (60.8)                         23 (67.7)   14 (60.9)   15 (60.0)   100 (62.1)   
  Rubber dam usage                                                                                                        0.012
  No                                   68 (81.0)                         25 (58.1)   19 (67.9)   26 (86.7)   138 (74.6)   
  Yes                                  16 (19.1)                         18 (41.9)   9 (32.1)    4 (13.3)    47 (25.4)    

QTH=quartz-tungsten halogen

LED=light-emitting diode

[Table 3](#t03){ref-type="table"} summarizes the association of restorative procedures and the post-graduation training. It was observed that those dentists with post-graduation training used more frequently three-step etch-and-rinse adhesive system (p\<0.04), monitored more frequently the light unit source (p\<0.005), and used rubber dam with higher frequency (p\<0.044).

###### 

Association between the post-graduation training of dentists and variables related to practices for anterior composite restorations

                                       **Post-Graduation training n (%)**                            
  ------------------------------------ ------------------------------------ ----------- ------------ -------
  Type of composite                                                                                  0.629
  Microhybrid                          35 (61.4)                            48 (53.9)   83 (56.9)    
  Microfilled                          15 (26.3)                            26 (29.2)   41 (28.1)    
  Nanohybrid                           7 (12.3)                             15 (16.9)   22 (15.1)    
  Type of adhesive                                                                                   0.040
  2-step total etch                    52 (91.2)                            68 (78.2)   120 (83.3)   
  3-step total etch                    5 (8.8)                              19 (21.8)   24 (16.7)    
  Type of light unit                                                                                 0.988
  QTH                                  17 (26.2)                            26 (26.3)   43 (26.2)    
  LED                                  48 (73.9)                            73 (73.7)   121 (73.8)   
  Light Unit monitoring                                                                              0.014
  Yes                                  26 (40.6)                            62 (60.2)   88 (52.7)    
  No                                   38 (59.4)                            41 (39.8)   79 (47.3)    
  Time of polishing                                                                                  0.287
  Immediate                            50 (79.4)                            69 (71.9)   119 (74.8)   
  After 24 h or latter                 13 (20.6)                            27 (28.2)   40 (25.2)    
  Type of polishing                                                                                  0.588
  Ultrafine Diamond burs               12 (19.1)                            11 (11.5)   23 (14.5)    
  Flexible zinc aluminum oxide disks   4 (6.4)                              8 (8.3)     12 (7.6)     
  Silicon abrasive points              10 (15.9)                            15 (15.6)   25 (15.7)    
  Combination of materials             37 (58.7)                            62 (64.6)   99 (62.3)    
  Rubber dam usage                                                                                   0.044
  No                                   55 (83.3)                            81 (69.8)   136 (74.7)   
  Yes                                  11 (16.7)                            35 (30.2)   46 (25.3)    

QTH=quartz-tungsten halogen

LED=light-emitting diode

DISCUSSION
==========

When analyzing the fndings of our study, it was possible to observe that the majority of dentists preferred to use microhybrid composite for anterior composite restorations, followed by microflled and nanohybrid composites. Microhybrid composites are considered universal materials and may be applied in both anterior and posterior teeth^[@r02]^, jointing the resistance properties of hybrid composites and the polishing characteristics of microfilled composites^[@r12],[@r29]^. These \"universal\" materials show adequate clinical performance in long term in anterior or posterior restorations^[@r02]^. Probably these are the reasons accounting for the popularity of the microhybrid composites in the present study. Microflled composites were selected for 25% of the participants. These materials were developed to produce a smoother surface, similar to enamel, increasing the aesthetic appearance^[@r03]^. They are not indicated in stress bearing areas, being indicated for anterior teeth or Class V in posterior teeth^[@r01]^. Nanohybrid composites are a new class of material and some studies have demonstrated that they could present advantages in relation to microhybrid composites^[@r21],[@r26]^. Because they are relatively new materials, less known by dentists and with higher prices, they were probably less selected in our study.

The preferred adhesive system for the dentists in this survey was the two-step etch-and-rinse system (77%), followed by three-step etch and-rinse system (15%). Two-step systems appeared in the dental market with the purpose of simplifying the adhesive procedures, reducing time of application and the possibility of error during adhesive technique^[@r09]^. With such advantages, these adhesive systems gained popularity and they are sold by high profle dental materials distributers. Although more complex to use, threestep adhesive systems have exhibited in some laboratory and clinical studies a more reliable and strong bonding to dentin^[@r09],[@r24]^. Despite good results in different studies observed for self-etching adhesive systems, they accounted for a small part of the respondents and this could be a result of Brazilian market, where the self-etching systems are still not popular.

In relation to the type of light source used, LED was selected for more than 70% of the dentists, while QTH lights were used for about one quarter of those interviewed. In opposition, Hao, et al.^[@r15]^(2013) observed that the majority of light-curing units used by Chinese dentists were QTH units, with several years of use. Also, the authors observed that dentists were not aware of the need of periodic testing and maintenance. LED units were introduced by the end of 90\'s, and at that time the results were not promising when compared to QTH units^[@r23]^. Currently, with the evolution of LED units, the energy produced is similar or higher than QTH, with polymerization deepness comparable to the traditional QTH units^[@r07],[@r16]^, and reducing the polymerization shrinkage. Additionally, LED units produce low heat and the units will last several times longer than halogen lights^[@r07],[@r15],[@r16],[@r20]^.

Half of the dentists did not monitor their light units. Similarly, previous studies also verifed that the majority of dentists were not aware that the light curing units require periodic testing and maintenance^[@r15],[@r25]^. While for LED units the need for energy monitoring is less required, since LED units are able to keep the irradiance stable for long time, for QTH units these monitoring should be mandatory and weekly performed^[@r15],[@r20],[@r25]^.

Regarding polishing procedures, 3/4 of the respondents performed polishing immediately after restorations. Traditionally, it was believed that professionals should wait for at least 24 hours to make polishing procedures, because the immediate polishing could damage restorations margins, decreasing restoration longevity^[@r03],[@r06]^. However, several studies have demonstrated no detrimental effect of immediate polishing on microhardness, microleakage, surface roughness of composites^[@r06],[@r28]^. The dentists also preferred the combination of materials to perform polishing procedures and this choice could reflect the understanding that such combination could provide a smother surface, increasing restoration aesthetic and durability^[@r06],[@r28]^.

In relation to rubber dam application, 75% of the dentists usually performed anterior composite restorations without rubber dam. Similar low rate of dentists have indicated the use of rubber dam for clinical procedures in other countries^[@r13],[@r18],[@r19]^. Rubber dam provides a drier feld, preventing moisture contamination that impairs adhesive procedures^[@r02],[@r22]^. However, its placement increases the complexity of the restorative technique, the patient\'s chair time, and the price of restorations^[@r18],[@r19]^. It is noteworthy that some studies have disclosed similar results when composite restorations were performed with or without rubber dam application^[@r04]^.

The years in clinical practice had a signifcant impact in relation to the following variables: type of light curing unit use; frequency of light curing unit monitoring; and rubber dam isolation. Since LED units are relatively new equipment in Dentistry when compared to QTH units, it would be expected that they would be more used by younger professionals. Also, older dentists are more conservative to introduce new technologies in their practices. More than % of the dentists with more than 30 years of clinical practice monitored the energy of their light units, while less than 40% of those with less than 10 years in clinical practice perform this monitoring. The main reason for such fnding is related to the higher use of LED by younger professional and these units did not require constant monitoring, while older dentists use more frequently QTH units, in which case energy checking is mandatory. Younger (less than 10 years) and older dentists (more than 30 years) were more resistant in using rubber dam, compared to dentists with intermediate careers (from 11 to 30 years of lifework). Brazilian Dentistry market is highly competitive and dentists in the beginning of their careers need to reduce the prices and attend more patients to increase their profts. Since rubber dam placement increases the time of treatment and produces an additional cost in this treatment, younger dentists may opt to avoid this additional cost and extra-time. Older dentists probably attended dental schools when rubber dam placement was not an usual practice. Previous reports have demonstrated the infuence of time in clinical practice and the use of rubber dam ^[@r13],[@r18],[@r19]^.

When evaluating the influence of postgraduation training, it was observed to affect the selection of adhesive systems, frequency of light unit monitoring and rubber dam application. Dentists that attended post-graduation courses are more likely to be more familiar with dental literature and participate more frequently in dental meetings, resulting in changes in their practices. Indeed, specialists selected three-step etch-and-rinse system with a higher frequency (2.5x) than non-specialists. The scientific literature demonstrates a superior performance of these traditional adhesive systems compared to simplifed ones^[@r09],[@r24]^. Specialists (60%) checked more frequently the energy of light curing units than non-specialists (40%) and such result could refect the higher level of information of these professionals concerning the monitoring of light units to produce an effective polymerization of adhesive materials. The higher usage of rubber dam by specialists could refect the major concern of these professionals with technique sensitive procedures.

This study has also some limitations. It was based on a self-applied closed questionnaire survey. Questionnaires are a useful tool to evaluate how dentists are selecting their materials and techniques in clinical practice and to evaluate the level of information they have in relation to the recent advances in material evolution and new techniques^[@r11],[@r18]-[@r19]^. In the present study we used a self-applied closed questionnaire, which is easy to apply, allowing the dentists to complete the questionnaire without interruptions to their daily practice. However, the disadvantage of self-application is that it requires another visit of research team and sometimes the professional will not answer all the questions present in the questionnaire. In our study, the response rate obtained was 68% and losses and refusals were reduced since we visited the dental offces at least twice trying to recover the questionnaires. This response rate is acceptable, since response rates of around 50% have been reported in comparable surveys^[@r18],[@r19]^. Moreover, the high level of agreement on certain questions could imply that these responses are generalizable to the overall GDP population in Southern Brazil.

CONCLUSION
==========

The results of this study showed a preference of dentists when performing anterior composite restorations for microhybrid composite, 2-step total etch adhesive system, LED curing units, immediate polishing and association of materials to perform this polishing.

Also, it was possible to observe that the time of clinical practice and the attendance to continuing education courses infuenced the decisions of clinicians in relation to the restorative procedures.

CLINICAL RELEVANCE
==================

Dentists\' attitudes and practices in relation to anterior composite restoration can be infuenced by formation characteristics, such as the time elapsed since dentist graduation and continuing professional development.
